Eorop^Sschfes Pstentsmt 
® /till Suropeaft Rateftt Office 

Office europeen das brevets. 



inn 



0 678 822 A1 



5tio H;r 9$2soo52.s 

(§> Date of fifing- 03.03,35 



EUROPEAN PATENT APPLICATION 

€) into* H01M 10/04, H01M 2/02 



© Priority: 07.S4.S4 US 224033 


H-70 W-S4S8 Bridge Road 


€) Dsts c = pubtesson of application: 


CeOarfcurg, W! 530t2 (US) 


inventer; Andrew, Mfehsel G. 


11.10.95 Bulletin 85/41 


9874 west Arson ne mm 




Watwatosa. WS 53222 (US) 


inventor.- Oinkeimsn, John P. 


OE fsr GS iT 


1?27 Mortroe Aversoe 


6) Applicant SLOSE-UNION IMC. 


South Milwaukee, m S31?£ (US£ 




5757 North Green Say Avenue, P.O. Box SS1 




Milwaukee 


0 Ropresenistive; UEXK0LL & 8T01S686 


Wf 5S20S {US) 


Patentenwelte 


@ Invsnter: Bowsn, Gerald K, 


Seseierstrasse 4 
d-22507 Hamburg (DE) 



0 Injection molded battery containment for bipolar batteries. 

bipolar fcai 



s A- t ' ■■ 

terles of the type which include te; 
and one or me bipolar baric- r>< - c - _ o-Ki 
8 s most p c'-xrec e "Coa rion 
fed*. 3 novoi specs* is employed, Including beveled 
edges fc v sc<.,tars %e?, ) >t uoi rrtefding 



■^'cr.a a-o »t - F > <- - n- m- 

prsiorred spacer includes e crush ridge fo sssisl in 

bipolar batteries in a way which improves sealing 
wbeo compared to other techniques, such as vibra- 
tion welding. 
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; r i a; „ - > i ' y ' - c vt e; 

proser.i invention rp^es to containment systems 
for s„c* bms s 

system for containing, a piora&ty of osstery eompo* 

* v , < , ' "0 OftO C* 

mors scrs-> oo s N ts N $' > % - b s e 

i uw i > ' ' v*«f "CP 

spacer. 

Description o; the Prior_Ad 

v-nts ol both 

^ ^ - - - ?s descobed 

in severs! a* toe patents wh-ch mil be discusssd in 
grsater detail hereafter. Especially in the ares of 
, t ; - , , \s t nn to rook 

j veid than, to ethor 

such fe» ey Ui •■•} m^ton o- - 1 » it -> >v 2 - ?-x 
for ssample. U S Patent No. 4.848,881. Bosic bs- 

0 < x < - >. s &&mt 

No. 4,900,043. * further paten! describing bipoter 
batteries is U.S. F« " No. S.004.8S6. 

One wofesem encounters*} in the eommofCiaS- 
Watson of the bipolar battery technology has been 
oau ce^s Of 
>m comhrood coifs. i« j 1 s ' " 
systems ussd wt prior b polar , ocjy tom fl<8 
c-vidod ssfistects e "'aS eompp- 

S:OCf<5 SX5 

,u ., s i C5c secs'o- 

tj damsg A system wr A wo; ! jvorcorne She 
't 0~ X 0 ; OiOiP'oGO- isakay* 3 \ props? support 
tor tha bipolar Penary ■:xar ! poneois woisic; reorssisrsS 




so p <= six e-o 
~? ., * v m ^e- ft rxrf"* -est. -as 
cue ^ioo t 

. X \ ' . . - 



The present invention esse teeruses a ccot&io- 
- - 5 .-a " - . - - ; s " , - >»v ap- 
plied to s bstx c pons stack ss ^ N 

s tho batisry :o fj.ocison proporiy. 

I - * post circle subsbst 

- ,\5 t 

.... ^ k , < - Af 

n system 

vipos a ffome-iike cDotainmsnt tor a piorsiity of 
5poerSBy ^5 - ' ~' - 1 - " v <t 

prsforrso bipoisr bat-ory pr«pa?«d sccofding to tho 

OOSitvO ! 

rats sybsbstss a<v; & ntc-.-::^ -:?r;: :;-5tw$ors. The 
, < < , • - . , v , ^ropcrurts, 
, , , «, •< 5 ntx snd teo a 

2C 0 ~ " - - s " - " ^ ^ s f ^ 
pSsc&P into an u^cSoo rr-oid which clamps fte 
Stack to. compross it to s thickness ctessfmined by 
ttse t^ickrjess of Ste spacers and other compo- 
psnts, "fe cpnp'efeo - - s 

of the s;a;:k. When too plastic is if;iftciod : it malts 
tbo oytsido edge of tfcs spacers and the bipolar 
olectrodo substrates (it the substrates are tbsrme- 
oUt: r A-.c n , - > - "tv ,t ' s * ^ 
sc oro pePor-TH-j-d to produce fi!iir>gty§n8ng ports in the 

b»tter\ v 1 a !S! XT; i d i , > , i 

t\m of a hot tcof. etc. to she most preferred form of 
the invention, toe edjscsm components of d» efec- 
■rodos, terminal oleolroPes and spacers are treated 

aa with a :o' T pj ' - o <'■ s >-' * J 

Ssskage Fortherrncne. :n tno preiarrod <ti;r,Podh 
ment, a unique spacer Is employed which includes 
^cv-s" , ed ">« » «eo 

aoovo and which also tocfuds o crush r,dgo to 

40 assii:; in the Ponding of one spacer to another or to 
a tormina; aisctrade. 

DEtscp;p'nqnK:>h - DR,AW;NGh 

<« in the vahoos dra*'in below. fif> 

rofors s . sod to ind is* 

ROURE 1 is a from alevaiion vfew of a bipolar 
battery including the monolithic tr 3 r-;<;;-iike .ton- 

so tamer of ids present invention, 

=i" " s. < - ! o >t - > a y j the Sine 
2-2 of FIGURE ■ and shewing too Interior Pot- 
tery components for a iivo caii better;,- and also 
showiog e tennina; electrodos 

st. FfGdt-ic aA is an enismed oross-secTion taken 
= ,"0 <^ ■ >ty:A -:a ??^j~£ ; 
FlGURF. 3 is a front perspective view of the 

f- l < ^ -41 o 
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shown -.n - . 3; 

I'fm o 

DoTAPPC DJvSCRiPriON OF THf/. f^Rf- Pf.-R.«-V:; 



of the most pr*jfs-'3d embopiment of ;ne present 
Invention, several comments should be made about 

•ti 0.0, , 

m ~a -tjs „~ 1 ; * ' - - 

sxempiafy, and other r^stsria's having properties 

-<tf I * I " " 

< - " • 1 , > 

Secooo. She - ;mo snaoe ot the cemponems. can 
* a ^ <>>'?' )6 1 S 

V the i J *<\ r'P space re ' s th? 
mpa d, ids number a - as a ' <c 

-v-iTCw » a i I \ 

exampha. from 2" by 4" to mom than ;s" on 2 side 

». -f > <. the 

present invention ss pmmred put standard spacers 
which a-? y'" s , , -> pr-:ri<?t&!- cross 

section may oe used. Aiso, the cfosh ridge (to bo 

- f <■ " ~ ;io depa 

tog trom the tended scope ©* the jfivshtsos. As 
veil be expsaioeP more iniiy. me ridge assists in 
\msr wfc-Is 
> assets, r 

* h ' s ssstc - - sea iowwrni 
•> J 'eskags of 

f m >- -if' m . > i^" - ^ the 
vt t < a > ♦ C. t 

embodiment os the mv-eooon. Other mate oats can 
be ussd to assss; in tno aeaicip o> one component 
t l end these ski ii^ad in >. >'ou!d roe 



terming.! eiecPode;, a pao of spacer tabs 14 and 18 




;s - V the - v v v «• v 12 and 

a pospve temor-ai eiootmde 24, The spacers; 55 
s<* each s 

ore v 
?o piteu. so tf;e 

also sized to contain a separator cheat 3.? located 
befwee - i 

cooler compression eunnn moiding 

i . :o 0 th< - - e- 
£$ te of the bipolar battery are not described in 

: v - ■ f - c m . 1 

they am wet! known and do not form part oi the 
pmsml invention. Also not iaestraied in Shis FIG- 
URE 2 are the fit! holes wnich are provided cs 
3(s i - ; sabs doeoribec in r Gl PI 1 it 
t ax v nti ere 
* > -e i v 5 a f c be 

. , s f , t , - „ - ri .. 

as j J.,.'. dJ,,c tit 

fery wit; result when the positive and nepetive fer- 
minst etoctrodes ng and 24} ana inc!nde<!< if each 
z\&z\<x$4> cei " f- 2\ m-, jt, 

cert Pettery 10 will be a 10V system. 

45 in connection -ooth FiGtjRc. 3, one of the spac- 
ers 22 :s shown in cp- 0:0: Oemst to iociode a 
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substrate. 



; of ? 



•efefct of ridge S 
lepih of the ?ece 



a " f < 1 ' 

i3. For eaamoie,. tor a spacer 
wtiich is G.OSO lmrn«s sod where me substrate is 
)GSf - -ses 

sight. The f'td< * 
st;ass re ? 53 si res ekes pia 

^•j ->re 

(A- ' . ^ - 

glass 1 i j ' ; v * < , 

tnofmopiastic acccrioi;; useful m bipoiar Oaoery 

components of ins prior art co««rj oe substituted 
*>-■,, , - o;«v-a:S as to* dsn- 

. - , , -he ssks A 

pacbcuiaPy seliabP; marshal a: a thermopile rob- 
; , 'to CtefPics! 

either sealing ams or the m;sh rfcsge : since the 

cent components, acting like a gasket 

,\ - -spxS ■= , a - v ' s<> 
viousiy. we nave found that me application of an 
c a res slant « s > oi ut-jx - -' pound such as 
ass s"5 in 

ro sea M materials a'S 

•> ~ c-De' Cum- 

in v <• < 

, ( " < 3 m N ' 

. - ' s i - 

\ , !•- i3' s < 

of the . > invention ^ bean described . *m 
containment b 1 > n be Patser s f < o The 

< i< i „: 1-1 ' s ' ,s ~ ~- 

merit . 1 is? meh . - > > < " , ' t--"-- * 
as; high Pomey po-v-e-hyi-:; 

rod - et v < « 

*hlch can •mymtarsp t amd a 
... N „ * C" 1 w s 



high : 



;08 { 



moot £0. h P " m desirabis that :\ c~c „ a . , 
b$ suitst i:-- ' ' - * conteP 

rnent ^3 * » ;ne beveied edges SO o; the 
spacers 22 and aieo she snbstcetes. se, if tn-ey 
incieoe " e \ c- ^ Seen fes:en - 

~ -v „ - a - 
the N - - ei- „ v t 

.suppodec ene >% ^ - deneg . Deneg - 



s - e .i 1 * t < 

;herr i ' v ne^ea Peg ;he fesior 
;e oeeer arsd eesixnx} edicient : - - ^ 

Hf. p ' * £. rsvBetioo ass p et I? 

V a 1 *- ^ s - . - 

oa-'e-en;s it is ro. to ba urnm<i -hereby fesit is to 
be timit&d soiaiy by she scope oi :ne cMtns which 
fcikm. For e • vthte & wood rosso coufd bs 
s 5M mi ' 5! « 5 a seating aS<S. 
s - * -"r*" 1 bo ised. 

Furthermore, hones could be provided in ths $uo- 
stfgses aod spacers to aiipa the various compo- 
nents prior to the compassion operations. Ths 
rermioe; oieoOoiies mmseSves wouid norrft^iy in- 
CJC«f taps x ' « bail tty to $ 

. tf f ■« ■ e ma-e'.&S; uo$d tor the 
- r. . r „ , Pe < S a eiioyt o; ^d t> 
oonouctive ■•> • t ^ cortipoeeoe ssseo n nevver 
) * , i 

loifows: 



1. A fci ev;nc < > on > t j 1 
electrodes and at feast one bipolar battery cait 
locatso Intermediate the tormina? electrodes, 

< % , , - 1 " 

(. ' ■r^.tyn 

mokioo * ^: : ~s i " contoioer adhedhg 

to e«d sorfouodlog the k ; jd§e but 
ioaviog portions of the terrtiinai stectroPss s*c- 
posed, 

2, ape oatajry at Ciaim P wherein each bipoSar 
battory ceii iocludss a thermoplastic resin 

- a-- - e sc- 

Po-des 8 a sepsrs v. c3 be-tw es . % 



/etod eooe an at ieasr ; 



4$ A e bat 

Inciudes an Oiitar penohersl edge, an ir.ner 

' e e; 

55 edge. 

B, Tm battery at Gatm 2, wnersir; tns cootafne? 

edgo o« oaoti spacer. 

S, TPe aahsry oi Cialrr; 2. wherein a segllng aid Is 
3 bst> n adjo ng suns es oi he tso 
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s of Dairo 6. -,v he^in tne ssaang a:d 



< scirodes sro smisdia srs under s 



battery -5 s h ersber* - r - 
;r;g She slops of: 

^ . ! ',',.*< t. 

> r*§ £ co>r;y?>ss ! *,e fores 
nal e;ccOodes: and ?* 
injection molding a framo-ilks thermcpias* 

compressed stack :eav;r,g opposed a portion of 
the tarr^nai electrodes. 

25 

. The method of Cisim S, vynsr&n each bipoisr 
i:>a;tsr> ? j . 1 riOpSeStlc resin 

spacer ad.iacer;' io a canouaivo substrate and 

* o - >gatfv$ ssisve 
tfodss and a separator and wnerssn the moid- z$ 
ing step including joking -he contasasf to sscn 
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